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Jeans 1 has reviewed the literature on this subject up to April, 1920.
It is the object of the present review to bring the literature to date
(December, 1921). A brief survey suffices to show the extent to which
contributions from the laboratory predominate over those from clinic
and practice. The reason for this is not far to seek. Syphilis, heredi-
tary or acquired, is a disease in whose investigation and partial conquest
the laboratory has played an important, an essential part. Excepting
statistical reports, there are relatively few clinical observations or

contributions to symptomatology. Clearly, serology, chemistry and
pathology offer the widest fields for original endeavor in this disease.

INCIDENCE

Jeans and Cooke 2 made a study of the placentas, and of the Wasser-
mann reactions of the cord blood of a series of 2,030 unselected infants
in St. Louis. By examining the blood of 389 of these infants after
2 months of age, it was determined that the proportion of cases of
hereditary syphilis that could be diagnosed with certainty by placental
examination alone was 27 per cent. From the Wassermann reaction
on the cord blood, 63.6 per cent, could be recognized. By applying
these two methods to the series, the number of cases of hereditary
syphilis, in the entire group was determined to be 15 per cent, in the
colored race, 1.8 per cent, in the poor of the white race, and less than
1 per cent, in the well-to-do classes. The incidence of hereditary
syphilis at birth for all classes in St. Louis is 3 per cent., of which
the colored population, although only 9 per cent, of the total, con¬

tributes approximately half the cases. In a somewhat similar study,
Ross and Wright3 found 3.5 per cent, of the specimens of (placental)
blood to be positive.

In evaluating such statistical reports, two very important factors to
bear in mind are the race and the standard of living of the people

From the Department of Pediatrics, Washington University.
1. Jeans: Am. J. Dis. Child. 20:55 and 132 (July and Aug.) 1920.
2. Jeans and Cooke: Am. J. Dis. Child. 22:402 (Oct.) 1921.
3. Ross and Wright: Lancet 1:321 (Feb. 12) 1921.
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studied. Burhans' figure4 of 1.5 per cent, (for the Babies' Dispensary
and Hospital of Cleveland), is rather unusually low for clinic patients.
Royster's figure5 of 12.5 per cent, (for a clinic in Norfolk, Va.) is
decidedly high, and may be explained by the large proportion of colored
patients in the clientele. The incidence of 3 per cent, for St. Louis,
and 3.5 per cent. (Ross and Wright) for an English mining and indus¬
trial town, are in fairly close agreement and are based on the entire
population of each town.

RELATION OF SYPHILIS TO INFANT MORTALITY

In any consideration of deaths due to syphilis, fetal mortality
assumes first place. Morgan,6 for example, estimates that 2,000 mis¬
carriages and stillbirths occurred in the city of Toronto in 1920, and
that 30 per cent, of these were due to syphilis—thus making 670 an

index of the prenatal ravages of syphilis in that city in one year.
Solomon and Solomon,7 in a complete study of 555 families of late
syphilitics, state that 29.7 per cent, gave birth to no living children,
23 per cent, being entirely sterile, 6.7 per cent, having unsuccessful
pregnancies. The 29.7 per cent, of childless syphilitics should be
contrasted with 11.3 per cent, childless in a similar census group. The
average birth rate per family was 2.05, and the average number of
living children per family was 1.62. In the same type of population
taken at random, the average birth rate per family was 3.8. How
large a part syphilis plays in race suicide is thus obvious.

Williams 8 studied 302 fetal deaths (99 white, 203 black) in 4,000
deliveries. Syphilis was responsible for 34.4 per cent, of the deaths—
being the most important single cause. Allowance must, of course,
be made for the fact that colored people comprised more than half
the clinical material reported. The high figures for syphilis given
by Williams may well be compared with those given by Meyer,9 who,
in the course of a detailed discussion of abortion, says: "Associated
constitutional or venereal diseases were recorded in only seventy-six
out of 697 selected histories. In fifty-two of these, other causes for the
termination of the pregnancy were also recorded." Hornung's10
figures for 221 pregnant syphilitic women, in Kiel are also lower than
those of Williams.

Two instructive contributions to the subject of stillbirth, giving
more of its pathologic aspects, are those of F. J. Browne. In the

4. Burhans: Ohio State M. J. 17:821 (Dec. 1) 1921.
5. Royster: Am. J. Syphilis 5:131 (Jan.) 1921.
6. Morgan: Canad. M. A. J. 11:849 (Nov.) 1921.
7. Solomon and Solomon: Social Hygiene 6:469 (Oct.) 1920.
8. Williams: Bull. Johns Hopkins Hosp. 31:141 (May) 1920.
9. Meyer: Am. J. Obst. & Gynec. 2:138 (Aug.) 1921.
10. Hornung: Zentralbl. f. Gyn\l=a"\k.44:1222 (Oct. 23) 1920.
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first " he reports a pathologie study of 200 consecutive cases of still¬
birth and neonatal death in the Edinburgh Royal Maternity Hospital.
Twenty-two macerated fetuses are included in the series. In fourteen
of these cases syphilis was the cause of fetal death. Besides the
fourteen macerated fetuses there were twenty-one other cases of
syphilis. Twenty-six of the total of thirty-five cases were premature.
The pathologic findings reported in this and in his later articles will
be discussed under pathology. Further statistics from necropsy material
are those of Warwick,12 who found 9.5 per cent, of deaths due to
syphilis in 200 necropsies performed on babies who were stillborn or

who died a week after birth (in the city of St. Paul).
As reports of fetal and neonatal mortality due to syphilis vary to

some extent with the factors affecting each series, so do the reports
of infant mortality from this cause. In the series of Solomon and
Solomon,7 the" infant mortality rate was 124 per thousand. This is
less than the rate given in Massachusetts census for 1910 (i. e., 131
per thousand). Thus, in a series of children of late syphilitics, the
infant mortality rate and the deaths of children under 18 do not
vary greatly from the mortality as found in the community. The
authors remark that the percentage of living nonsyphilitic children is
considerably greater in this study than in the studies of many other
investigators, due, no doubt, to unconscious selection in other studies.
It is noteworthy, however, that only 30.3 per cent, of the entire group
were free from defect as to children and syphilis in the spouse.

The difficulties encountered in obtaining accurate figures on infant
mortality from syphilis are well described by Morgan.6 He found
that in one year, in the city of Toronto, only nineteen certificates men¬

tioned hereditary syphilis as a cause of death. He mentions the
physicians' fear to record syphilis "to be hawked about among relatives
for the delectation of prudes." This factor of concealment is no doubt
often an important one. It must be borne in mind, however, as will
be seen later, that often the pathologist himself is unable definitely to

prove that in a given case hereditary syphilis was actually the cause

of death. Athrepsia, bronchopneumonia, etc., are such frequent "ter¬
minating complications" that it is easy, though, of course, misleading,
to record any of these without mentioning the underlying syphilis.

Morgan reports that of 725 successive admissions to the medical
wards of the Toronto Hospital for Sick Children, twenty-nine were

syphilitic—or 4 per cent. He considers that for the whole population
the figure must be considerably higher. According to this writer, 90
per cent, of deaths from syphilis occur during the first year. Burhans 4

found that the known mortality for 141 cases was forty-nine, or 34.7

11. Browne, F. J.: Brit. M. J. 2:140 (July 30) 1921.
12. Warwick: Am. J. Dis. Child. 21:488 (May) 1921.
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per cent. In fifteen of these the cause of death was given as hereditary
syphilis. Kaufmann-Wolf and Abrahamson 13 report their fifth series
of this kind. The total mortality for the five series was at least 70
per cent, when the mother was infected ; and under all conditions,
it was about 50 per cent. The morbidity of the living averaged 50
per cent., so that only 25 per cent, of children in the 134 families grew
up healthy.

In his valuable report of the first year's work of a clinic for
syphilitic children, Jewesbury " presents the findings in 145 children
whose mothers were known to be syphilitic. Of these, nine mothers
became infected after the children were born—hence the disease in the
children was acquired. Of the remaining 136 mothers, forty-seven
had treatment during pregnancy or before. In about 50 per cent, of
the cases, the disease was most marked in the early pregnancies, and
apparently became gradually attenuated. But in just as many cases,
children free from infection appeared in the midst of syphilitic children
and miscarriages.

HEREDITARY TRANSMISSION

To gain a complete understanding of the manner of transmission of
hereditary syphilis, one should study in order the "vivo and vitro"
characteristics of the Spirochaeta pallida, its effects on the father, the
mother and, through them, on their children. A sufficiently thorough
consideration of all the recent literature on the spirochete would con¬

sume too much space. Some of the work done, however, requires
mention—notably the experiments with rabbits by Brown and Pearce.
Their results on the dissemination of spirochetes,15 the lesions of the
skin,16 mucous membranes,17 eyes,18 etc., are of much value, though
without immediate bearing on the transmission of syphilis to children.
Their studies on latent syphilis throw some light on the important
question of how a father suffering from this form of the disease
may still be capable of transmitting it to his wife and thus indirectly
to the offspring. Material from the popliteal nodes of six rabbits,
taken after considerable period of supposed recovery, or latency, was

reinoculated into other rabbits. In each case active syphilis resulted.
The authors conclude that recovered rabbits may harbor virulent
spirochetes almost indefinitely, even without further manifestations of
activity. The lymphoid tissues of the body are probably the chief
reservoirs of the virus during latent periods. Frühwald,19 reporting

13. Kaufmann-Wolf and Abrahamson: Ztschr. f. klin. Med. 89:274, 1920.
14. Jewesbury: Lancet 1:962 (May 7) 1921.
15. Brown and Pearce: Arch. Dermat & Syph. 2:470 (Oct.) 1920.
16. Brown and Pearce: J. Exper. M. 32:445 (Oct.) 1920.
17. Brown and Pearce: J. Exper. M. 32:447 (Nov.) 1920.
18. Brown and Pearce: J. Exper. M. 34:167 (Aug.) 1921.
19. Fr\l=u"\hwald: Wien. klin. Wchnschr. 33:999 (Nov. 11) 1920.
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eighty-nine gland punctures in eighty-three (acquired) syphilitics, found
that as the secondary stage progresses spirochetes in the glands become
rarer, but that the glands may shelter them up to the third year. In
four cases, latent after the conclusion of treatment, spirochetes were
demonstrated in three of fourteen gland punctures.

In an experimental study of the latent syphilitic as a carrier, Eberson
and Engman20 isolated the spirochete from five cases out of seventy-
five, ranging in latency from one to forty years after the disappearance
of syphilitic signs and symptoms. Three times the organism was found
in inguinal glands (in two women and one man) and twice in semen.
The strains produced typical syphilitic lesions in rabbits' testicles.
Spirochacta pallida was isolated from patients who gave a history of
syphilis dating back eleven and thirteen years, respectively, in two
instances, and one year in three instances. An inguinal gland and the
semen proved positive for spirochetes in the two cases first mentioned,
and the glands and semen in the last named case. The blood and other
body fluids, except semen, are not infectious in latent syphilis, or if so,
but rarely. These facts are clearly important from the point of view
of hereditary syphilis, the persistent positivity of the semen for spiro¬
chetes even after treatment or a long period of latency, indicating the
difficulties in the way of protecting the prospective mother from infec¬
tion by the father.

In explanation of some of the vagaries of the spirochetes, the
interesting theory has been advanced that the organism passes through
an intermediary or "resting" stage like that of the protozoal parasites.
One of the strongest arguments in favor of the theory has been that
spirochetes have never been recovered or seen during the incubation
period within the rabbit's testis. According to Eberson,21 the absence
of organisms, as judged solely by microscopic findings, is not convinc¬
ing proof that a change of form has taken place within the animal body.
That the Spirochaeta pallida is found unaltered both in morphology
and in virulence in the blood and glands, seems to him sufficient to
render the "resting stage" theory untenable.

If the physical obstacles to protection against infection by the
husband are great, the social obstacles are still greater. Peter,22 for
example, has followed 1,000 patients who had been under treatment for
venereal disease at free dispensaries, and draws a gloomy picture of the
heedlessness and lack of perseverance of the great majority. Roberts 23

has had the same experience. He found that severity of symptoms at

20. Eberson and Engman: J. A. M. A. 76:160 (Jan. 15) 1921.
21 Eberson: Arch. Dermat. & Syph. 3:111 (Feb.) 1921.
22. Peter: Schweiz. med. Wchnschr. 50:623 (July 15) 1920; abstr. J. A. M. A.

75:773 (Sept. 11) 1920.
23. Roberts: Lancet 2:277 (Aug. 6) 1921.
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onset had very little influence on attendance. (This factor is more

important in hereditary cases in which symptoms are more likely to be
alarming.) The most important factor in relation to attendance was
the positivity or negativity of the Wassermann reaction. Patients (and
this applies to parents, of course) must be instructed repeatedly that
a negative Wassermann reaction does not mean a cure. Letter cards
are an important though often unsuccessful means of getting patients to
return. It is noteworthy that in Robert's series, 8.2 per cent, gave
the wrong address when registering. Persons persisting in treatment
until clinical and serologie cure has been affected are not protected
against reinfection. Though such reinfection undoubtedly occurs, it is
no evidence of curability; and these two conceptions, according to L.
Jacobi,24 should be dissociated.

Widakowich 25 gives an extensive bibliography, together with sixty-
four illustrations of anomalous forms of spermatozoa in syphilitics.
The percentage of pathologic forms was much higher in syphilitic than
in normal men, and in heredosyphilitics than in patients with the
acquired disease. Sidler-Huguenin 26 states that the male sexual organs
are injured more than the female by inherited syphilis, judging from
the smaller number of children in the families where the syphilitic is
the father. He was unable to find symptoms of syphilis in the sixty-
five children of the second generation, except in one doubtful case. He
believes that persons with inherited syphilis can be assured that their
children will not feel the effects of it, that is, of course, if they have
any children, which they often do not.

Solomon and Solomon r found, as they expected, a higher incidence
of positive Wassermann reactions in mates than in offspring. Thirty
per cent, of the spouses were positive. From 8.4 to 16.7 per cent,
of the children (depending on the method of selection) were positive.
Nearly one fifth of the mothers of syphilitic children gave a negative
Wassermann reaction and were without symptomatic evidence of
syphilis.

Riecke and Hoernicke 2T cite, among others, a family in which the
grandfather had tabes. His daughter and her son were syphilitic. The
usual difficulty of absolutely ruling out acquired syphilis in the mother
was encountered. Bruusgaard 28 reports the fifth thoroughly studied
case of hereditary syphilis in the second generation at the Christiania
Hospital. The grandmother is being treated for a gummatous tertiary

24. Jacobi, L.: Arch. Dermat. & Syph. 2:493, 1920.
25. Widakowich: Semana m\l=e'\d.27:633 (Nov. 11) 1920; abstr. J. A. M. A.

76:414 (Feb. 5) 1921.
26. Sidler Huguenin: Schweiz. med. Wchnschr. 51:49 (Jan. 20) 1921.
27. Riecke and Hoernicke: M\l=u"\nchen.med. Wchnschr. 68:1 (Jan. 7) 1921.
28. Bruusgaard: Norsk Mag. f. L\l=ae\gevidensk. 82:353 (May) 1921; abstr

J. A. M. A. 76:1803 (June 18) 1921.
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periostitis, the mother for periostitis of both tibias, and the boy, aged
8, has fan-shaped deep scars extending from the corners of the mouth.
He has a two-plus Wassermann reaction. The mother during pregnancy
had tertiary ulcérations and keratitis. Another family history of interest
is that given by Bernheim-Carrer.29 From his records, however, and
from the literature in general, it would seem that definite proof of the
hereditary transmission of syphilis from one generation through the
two succeeding is still lacking.

The maternal, or, more accurately, the placental transmission of
syphilis to offspring, is an accepted fact. Diagnosis is much more

difficult in women than in men, owing to the frequent absence of
symptoms. Swayne30 believes that a very large number of women
contract the disease innocently ; and that they are more likely than men
to act as innocent carriers. This author makes the general observation
that syphilitic symptoms and early lesions are not so virulent now as

they were many years ago ; and credits the possibility that tabes and
paresis are more frequent (an observation questioned by McKenna.)

Data obtained by Fischi and Steinert31 confirm the placental trans¬
mission of syphilis, and also, unexpectedly, confirm Profeta's law, to
the extent that seventeen apparently healthy infants failed to show any
sign of syphilis, although their mothers were in the most contagious
phase of florid syphilis. Ten of the infants in this group never had a

positive Wassermann reaction. Five of the mothers were also con¬

stantly negative, notwithstanding their florid papules at the anus, etc.
Immunization by way of the placenta before birth and by suckling
afterward will have to be accepted in these cases, according to the
authors, even allowing for the defective production (common to the
new-born) of substances yielding the Wassermann reaction. They
report several infants with pronounced lesions swarming with spiro¬
chetes, but with a constantly or frequently negative Wassermann reac¬
tion. Treatment with arsphenamin did not display any provocative
action in this respect. In thirty-four infants the manifestations of
inherited syphilis developed late, and the AVassermann did not become
positive until some time later, but in 11.7 per cent, the Wassermann
veered to positive as the precursor of the clinical manifestations.

Experimental work has shown32 that the reaction of rabbits to
genital inoculations of spirochetes at the time of conception differs
markedly from that of normal animals. This difference extends
through the period of pregnancy and well into the period of lactation.
The defensive mechanism of pregnant animals is capable of opposing

29. Bernheim-Carrer: Monatschr. f. Kinderh. 21:130 (May) 1921.
30. Swayne: Brit. M. J. 2:476 (Sept. 24) 1921.
31. Fischl and Steinert: Arch. f. Kinderh. 69:309 (June 21) 1921; abstr.

J. A. M. A. 77:581 (Aug. 13) 1921.
32. Brown and Pearce: Am. J. Syphilis 4:593 (Oct.) 1920.
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a resistance to inoculations at the time of conception, such that little
or no clinical sign of infection appears.

In inherited syphilis the placenta is likely to be exceptionally large
in proportion to the size of the fetus.33 Intense local phagocytosis
explains the rarity of the discovery of spirochetes in the placenta.34
All of the organisms may be incorporated in phagocytes in the blood
stream or in the endothelial cells of the capillaries, even when the
viscera of the fetus may be swarming with spirochetes.

McWalter 3S reports a case to show that infection of a mother with
syphilis in the eighth month of her pregnancy results in infection of
the child. The syphilis in the child is of milder form, and develops
later than ordinary hereditary syphilis. Gellhorn 36 deplores the ten¬
dency to regard maternal syphilis as unimportant, except as it affects
the fetus, and contends that it is capable of producing real obstetrical
complications.

THE QUESTION OF DIFFERENT STRAINS OF THE SPIROCHETE
Whether or not there are special strains of the spirochete responsible

for the various clinical forms of syphilis is a question which has given
rise to considerable discussion. Many of the arguments pro and con
are based on hereditary transmission. Gougerot37 gives an interesting
review of the subject. The "pluralistes" support their contention with
the fact that cases are on record of men contaminated by the same

person, all having syphilis of the central nervous system. They also
emphasize the occurrence of conjugal neurosyphilis ; the absence of
cutaneous lesions in cases of syphilis of the central nervous system;
the fact that natives of the tropics seldom have syphilis of the central
nervous system ; the different degrees of contagiousness ; "distinct
evolution." The "unicistes" dispute most of these claims, and emphasize
the individual differences of the various hosts.

Levaditi and Marie38 give experimental evidence in favor of two
types of spirochetes: the neurotropic type on the one hand, and the
skin and mucous membrane type on the other. They point to the fact
that rabbits inoculated with one type are not protected against the
other, and that the course of the infection differs notably according
to the type inoculated.

In their article on conjugal neurosyphilis, Moore and Keidel39
note that the clinical evidence favoring the existence of a neurotropic
strain lies partly in the comparative frequency of neurosyphilis in both

33. L\l=e'\vy-Solal: Gyn\l=e'\c.et Obst. 4:94 (Aug.) 1921.
34. Manou\l=e'\lian: Gyn\l=e'\c.et Obst. 3:1 (Jan.) 1921.
35. McWalter: Brit. M. J. 1:827 (June 19) 1920.
36. Gellhorn: Surg. Gynec. & Obst. 32:535 (June) 1921.
37. Gougerot: La M\l=e'\decine2:85 (Nov.) 1920.
38. Levaditi and Marie: Presse m\l=e'\d.28:646 (Sept. 15) 1920.
39. Moore and Keidel: J. A. M. A. 77:1 (July 2) 1921.
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partners to a marriage and in their children. They present the results
of examination of forty-two wives, two mistresses, and eight husbands,
being the marital partners of fifty known neurosyphilitic patients.
Forty of the partners were syphilitic, and 33 per cent, of these had
neurosyphilis. Though there is a high incidence of conjugal neuro-

syphilis in the partners of parenchymatous neurosyphilitics, the com¬

paratively low percentage found in the partners of cerebrospinal neuro¬

syphilitics somewhat lessens the strength of this argument for duality
of strain. Feldman 40 reports a family in which the father had tabo-
paresis with paraplegia, the mother and the oldest boy had tabes, and
a younger boy had cerebrospinal syphilis with paraplegia. The first
clinical symptom in each case was nystagmus. Another boy in the
same family died of cerebrosyphilis. The (blood) Wassermann reac¬
tion was positive in all. The author recalls another family in which
there was no neurosyphilis, though all were syphilitic. He favors the
"special strain" theory, mentioning that the hereditary transmission of
a poorly resisting central nervous system is hardly logical, since inherited
traits cannot be transmitted from husband to wife.

Solomon and Solomon 7 found in their series very little difference
in the various percentages obtained in families of patients with general
paresis and those without central nervous involvement. The problems
of syphilis are practically the same from the familial point of view,
whatever course the syphilis takes in the individual patient. They add
that in the past numerous articles have been written to show that the
offspring of paretics were remarkably healthy and quite devoid of
familial syphilis. Parallel studies indicate the contrary.

Thorn 41 is convinced that there is no such thing as different strains
in spirochetes. The selective action of spirochetes in the body is gov¬
erned entirely by the manner in which the tissues of the host react.
Hutinel42 maintains that there is one type of hereditary syphilis in
which specific dystrophic changes are produced by the spirochete or its
reactions, and another in which nutritional disorders are found. The
endocrine glands are the tissues principally attacked. The children
of such patients may also have hereditary dystrophies. Audrain43
presents the tabulated details of thirty families, through three or four
generations from a progenitor with unsuspected syphilis. He finds
that the law of persistent localization of the lesions is confirmed, also
their periodicity and the rarity of pain.

Gordon 44 cites cases of conjugal tabes and paresis from the litera¬
ture, and notes reports to the effect that either partner may develop

40. Feldman: Med. Rec. 100:1107 (Dec. 24) 1921.
41. Thom: Am. J. Syphilis 5:9 (Jan.) 1921.
42. Hutinel, P.: Arch. d. med. d. enf. 23:5, 145, 205 (Jan.-April) 1920.
43. Audrain: Bull. Soc. de derm. et de syph. p. 85 (Feb. 10) 1921.
44. Gordon: Am. J. Syphilis 5:248 (April) 1921.

Downloaded From: http://archpedi.jamanetwork.com/ by a University of British Columbia Library User  on 06/17/2015



the form of neurosyphilis from which the other has been suffering,
perhaps, for years. Considerable laboratory work—particularly, of
course, with the cerebrospinal fluid—is required to put familial neuro-

syphilis on a scientific basis. Cestan, Riser, and Stillmunkés 45 have
contributed to this phase of the subject in an article in which the
"colloidal benzoin" reaction of the spinal fluid is discussed.

THE WASSERMANN REACTION

Since April, 1920, the literature on this subject has been abundant
—one might say, lavish. The technic, or rather the technics, of the
test as employed by various observers cannot be discussed here. Studies
of the test as applied to syphilitic children and their families are, of
course, mostly statistical. In an analysis of 4,000 Wassermann tests
on pregnant women, Williams46 found 449 positive (11.2 per cent.).
Forty-three women (1 per cent.) with negative Wassermann reactions,
had syphilitic children. The author believes that the evidence shows
that less than half (40 per cent.) of the positive mothers will have
syphilitic children. A syphilitic placenta does not inevitably mean that
the child will have the disease. It will be recalled that Jeans and Cooke 2

found that only 27 per cent, of cases of hereditary syphilis could be
diagnosed by placental examination alone, and that 63 per cent, of the
cases could be recognized by the Wassermann test on the cord blood.
Williams found that a positive fetal blood Wassermann was associated
with a syphilitic infant in 76 per cent, of cases. His results with the
Wassermann test lead him to conclude that both paternal infection of
the fetus and Colles' law have neither been proved nor disproved.
Having seen families in which the father has a positive Wassermann
reaction and the mother a negative one, he is not as skeptical about
Colíes' law as are many other observers.

In a somewhat similar Wassermann study, Nobécourt and Bonnet 4T

found that in pregnant women there were more positives in the seventh
than in the fourth, fifth and sixth months. There was agreement
between the blood of the mother and that of the baby in 90 per cent,
of the cases. The majority of discrepancies were the positive—mother-
negative-child reactions—which the authors attribute to postconcep-
tional syphilis.

Goodman48 found that in a series of 1J320 pregnant women, 87
per cent, were Wassermann negative. Of the Wassermann negative
multíparas, 37 per cent, had suffered one or more miscarriages, as

45. Cestan, Riser, and Stillmunk\l=e'\s: Bull. de l'Acad. de m\l=e'\d., Par. 86:116
(July 26) 1921.

46. Williams: Bull. Johns Hopkins Hosp. 31:336 (Oct.) 1920.
47. Nob\l=e'\courtand Bonnet: Presse m\l=e'\d.28:745, 1920.
48. Goodman: Surg. Gynec. and Obst. 30:368, 1920.
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compared with 52 per cent, of the four plus cases. Only one woman
of the entire series gave a history of having been known to be infected
with syphilis.

It is becoming increasingly clear that the interpretation of the
Wassermann reaction, and the recording of the degree of positivity
are two factors which should not be overlooked in evaluating the results
of Wassermann surveys. Yet in many such surveys they are not
considered. The importance of attaching proper significance to the
Wassermann report is emphasized by Heagerty.49 Quoting the A11-
American Conference on Venereal Diseases (December 1920) : "A
frank, reliable, positive Wassermann reaction should be regarded as a

sign of syphilis. In the absence of all other evidences of syphilis, a

diagnosis based on a positive Wassermann alone should be made with
great caution, and the Wassermann report confirmed by repetition and
examination in another laboratory. A negative Wassermann cannot be
regarded as evidence of the absence of syphilis." Browne50 draws
practically the same conclusions.

Thaysen51 discusses the cases in which a positive Wassermann
reaction does not indicate active syphilis, and analyzes active syphilis
from both the clinical and biologic points of view. He declares that
notwithstanding the positive Wassermann reaction in the late latent
stage, the syphilis may be regarded as inactive in a large proportion
of cases. His article serves to show that the terms active, inactive,
and latent, are capable of various interpretations, and that such inter¬
pretations are of considerable importance to the patient from the
therapeutic point of view.

The necessity for understanding the limitations of the Wassermann
test is emphasized by Rohdenburg.52 Three important influencing
factors are named : ( 1 ) The patient. Fever and other conditions,
such as recent ingestion of alcohol may give a falsely positive result.
Treatment should be discontinued for at least eight weeks before a

negative report is accepted. (2) The collection of the specimen. (3)
The technic of the test. In 148 cases with Wassermann reaction
negative for three years following treatment, the reaction again became
positive in five patients. (Spinal puncture was not reported in these
cases.) The late quiet cases of hereditary syphilis (six in number)
have never had even a temporarily negative reaction in spite of
enormous dosage and long treatment. (They apparently had no

examination of the spinal fluid.)
49. Heagerty: Canad. M. A. J. 11:548 (Aug.) 1921.
50. Browne, F. J.: Edinburgh M. J. 27:199 (Oct.) 1921.
51. Thaysen: Ugesk. f. Laeger 83:759 (June 9) 1921; abstr. J. A. M. A.

77:658 (Aug. 20) 1921.
52. Rohdenburg, Garbat, Spiegel and Manheims: J. A. M. A. 76:14 (Jan. 1)

1921.
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Discussing the various factors responsible for the positivity of the
Wassermann test, Wassermann himself says 53 that not only protein
substances, but also lipoids may produce genuine antibodies (an
observation appearing more and more frequently in the literature on

anaphylaxis). The syphilitic suffers from an inversion of lipoid
metabolism, which explains why the Wassermann reaction is positive
not only with the extracts from organs of all stillborn syphilitic chil¬
dren, but also with all extracts containing lipoid-like substances.
Epstein and Paul54 emphasize that colloidal, electric, and surface ten¬
sion reactions are involved, not changes in the chemical structure of
the reacting substances.

With regard to the limitations of the Wassermann reaction in
hereditary syphilis, Rolleston 55 states that a positive reaction at birth
is not certain evidence of syphilis, for (Mclntosh and Fildes) the
reacting substance may pass from mother to child in utero. The
Wassermann reaction may be negative for weeks after birth, then posi¬
tive. It tends to become negative about the time of puberty; and
the disappearance of a positive Wassermann does not mean the
absence of spirochetes. Various organs, especially the glands of
internal secretion, may become involved, and the syphilis then become
inactive, the symptoms being only those of involvement of such
organs. If such cases are known to be syphilitic, negativity of the
Wassermann does not mean that treatment is unnecessary. Quoting the
work of Jeans,"6 the author adds his own experience to show the
importance of testing the spinal fluid in cases of hereditary syphilis.

Cooke 57 reports 1,855 complement fixation tests for tuberculosis on

1,556 children. He makes the important observation that nonspecific
fixation reactions were found in two conditions, hereditary syphilis
and diphtheria. Of seventy-five hereditary syphilitics, with strongly
positive Wassermann tests, twenty-one, or nearly a third, gave positive
fixation tests for tuberculosis. None of the twenty-one had any demon¬
strable evidence of tuberculosis, though some of the older children
had the usual positive Pirquet skin test. The author considers it likely
that in children with a high concentration of syphilitic antibodies in
the blood, the tubercle antigen has an action similar to the other non¬

specific lipoid antigens used in the Wassermann test. The antibodies
giving the Wassermann reaction are usually present in considerably
higher concentration in children with hereditary syphilis than in adults
with the acquired form of the disease. None of the children under one

53. Wassermann: reported in Berlin Letter, J. A. M. A. 76:463 (Feb. 12)
1921.

54. Epstein and Paul: Med. Klin. 17:913 (July 24) 1921; abstr. J. A. M. A.
77:1216 (Oct. 8) 1921.

55. Rolleston, H.: Lancet 1:471 (March 5) 1921.
56. Jeans: Am. J. Dis. Child. 18:173, 1919.
57. Cooke: Am. J. Dis. Child. 21:78 (Jan.) 1921.
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year reacted positively to the fixation test for tuberculosis. Similarly,
infants with hereditary syphilis may not develop a positive Wasser¬
mann reaction for several months. The inability to form fixing anti¬
bodies may be associated with a lack of ability to form other protective
antibodies.

Another condition requiring special interpretation of the Wasser¬
mann reaction, according to Henes,58 is hypercholesterinemia. Preg¬
nancy, jaundice and typhoid are three of the commonest causes of
increased cholesterin content of the blood. In these conditions a strongly
positive reaction should be somewhat discounted, a weakly positive
one given but little weight. Conversely, in chronic nephritis and
in the majority of pyrexias, the cholesterin content of the blood
is diminished and corresponding allowance must be made for this in
reading the Wassermann test.

To investigate the not uncommon phenomenon of so-called "Wasser-
mann-fastness," Strickler 59 endeavored to determine whether or not
some of the persistently positive reactions were due to, arsphenamin
treatment alone. Thirty patients with various skin diseases, whose
histories and physical examinations were entirely negative for syphilis,
whose first Wassermann tests were negative, were given weekly injec¬
tions of arsphenamin. Only eight of the completely followed group
of twenty-four remained consistently negative. Nine gave a 2 plus or

greater degree of positivity, five were 1 plus, two were doubtful. As
none of the patients was syphilitic, these researches could not be called
experiments on the provocative Wassermann reaction. In explanation
of these arsenic induced reactions, the authors suggest that the arsenic
in some way acts on the liver alone or on the spleen and bone marrow

also ; that one or all of these organs may, as a result of the arsphen¬
amin, elaborate a lipoid substance which may yield a positive Wasser¬
mann. Commenting on these observations, Kolmer60 says that it is
commonly believed that the serum of a syphilitic patient may give a

negative Wassermann reaction if tested during or immediately after
intravenous treatment. According to Strickler and his associates, just
the reverse is to be expected. The observations of Strickler are not to
be lightly dismissed, and should be held sub judice. At present Kolmer
is unconvinced that arsphenamin produces such changes in nonsyphilitic
individuals as would result in their serums yielding genuine positive
Wassermann reactions.

A further study of Wassermann fastness is that of Stokes and
Busman,61 who found that in 458 treated patients, 22 per cent, of

58. Henes: Am. J. Syphilis 4:685 (Oct.) 1920.
59. Strickler, Munson and Sidlick: J. A. M. A. 75:1488 (Nov. 27) 1920.
60. Kolmer: Letter to J. A. M. A. 75:1796 (Dec. 25) 1920.
61. Stokes and Busman: Am. J. M. Sc. 110:658 (Nov.) 1920.
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latent, late and hereditary cases remained persistently Wassermann
positive. They found no evidence that Wassermann fastness is the
result of any special strain. Persistent positivity seems to accompany
grave, rather than mild syphilis.

There is a considerable amount of recent literature on the subject
of diseases other than syphilis which give a positive Wassermann
reaction. Touraine li2 names a number of tropical diseases in this class,
mentioning leprosy as giving positive tests in 47 per cent, of cases—

the tuberculous form even in 80 per cent. ; pulmonary tuberculosis in
23.2 per cent. ; lupus in 50 per cent. Prolonged ether or chloroform
narcosis will give a positive Wassermann in 25 per cent, of cases. A
number of blood diseases such as hemoglobulinuria, leukemia, etc.,
occasionally also contribute to the sources of possible error.

Recent evidence is against malaria as a cause of Wassermann
positivity. Johnson 63 asserts that if a case is not clinically syphilitic,
a positive Wassermann in any condition requires confirmation by
repetition. In the various forms of malaria, the blood does not give
a positive Wassermann reaction. Other causes must be operative.
Iyengar 64 tested the serums of eighty-four cases of undoubted malaria
in adults, and of fourteen cases in children. Seven gave a positive
Wassermann. The author believes that malaria is not one of the
causes of a positive reaction, and that quinin does not affect the
reaction.

Studying fifty serums from patients suffering from typhus fever,
Bauer65 found that forty-six (92 per cent.) gave a positive Wasser¬
mann reaction, though none of them had any evidence of syphilis. The
serums were taken during the fever period. He concludes that the
Wassermann reaction is almost always positive in typhus fever when
applied to inactivated serum, if the sample is taken before the crisis.
He considers this of diagnostic value, since in many control cases
of typhoid and paratyphoid solely negative results were secured.

Mason 66 reports two cases of diabetes mellitus, each with a strongly
positive Wassermann reaction, neither having any history or symptom
or sign of syphilis. Both patients were treated for their supposed
syphilitic infection over a short period of time, with marked and rapid
decline of their carbohydrate tolerance. The author thinks that probably
the arsenic acted as a toxic agent on the weakened pancreatic cells,
altering the quality or nature of their internal secretion.

It is noteworthy that Graves 67 found, in ninety controlled cases, flat
discrepancies between antemortem and postmortem Wassermann reac-

62. Touraine: Rev. de m\l=e'\d.37:103. 1920.
63. Johnson: J. Path. and Bacteriol. 24:145 (April) 1921.
64. Iyengar: Indian J. M. Res. 8:136 (July) 1920.
65. Bauer: M\l=u"\nchen.med. Wchnschr. 68:1251 (Sept. 30) 1921.
66. Mason: Am. J. M. Sc. 162:828 (Dec.) 1921.
67. Graves: J. A. M. A. 75:592 (Aug. 28) 1920.
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tions in only two. The postmortem Wassermann is practically as

reliable as the antemortem if the serum is taken properly and if nothing
unusual appears in the serum control tube.

There is persistent difference of opinion on the "provocative Was¬
sermann reaction." Indications are that the test is losing favor.
O'Leary 68 describes the method of performing the test which is used at
the Mayo Clinic. Solomon and Klauder69 found that after intra¬
venous (or intraspinal) treatment the cerebrospinal fluid, negative
before treatment, may become positive in all routine tests, or a weakly
reacting fluid may become much stronger. This is compared with the
Herxheimer reaction, or the production of neurorecurrences. Clinical
improvement may result, and continued treatment may again produce a

negative fluid.
Rusca's experience 70 with the Wassermann reaction in human milk

shows that specific antibodies are present in breast milk, even in
advanced lactation. The reaction is not as sensitive as that in the
blood, but a positive reaction in breast milk is strong presumptive
evidence in favor of grave and still active syphilis. Under specific
treatment the reaction becomes negative in the milk before it disappears
from the blood. Attempts at performing the Wassermann reaction on

the urine have resulted unsatisfactorily on account of the frequency
of anticomplementary reactions.71

FLOCCULATION REACTIONS IN SYPHILIS

In a review of this subject, Levinson 72 gives brief descriptions of
six methods of performing flocculation tests on serum. He states that
none of these has been found to be specific. The Brück silver nitrate
test, already reviewed by Jeans,1 has also been found by Levinson to
be unreliable. He quotes Vernes'73 opinion that in order to produce
flocculation with syphilitic serums and not with normal serums, an

organic colloidal preparation, rather than a mineral suspension, is
necessary. He discusses the Vernes phenomenon in some detail.

The Meinicke reaction, also discussed by Levinson, is based on

the hypothesis that the reaction between serum and extract takes place
when extract colloids disturb the isotonicity of salt solution permitting
the union of seroglobulins and lipoid extract.

The Sachs-Georgi reaction 74 is a physicochemical reaction between
seroglobulins and lipoid extract. The globulins in syphilitic serums

68. O'Leary: Arch. Dermat. & Syph. 2:348 (Sept.) 1920.
69. Solomon and Klauder: Arch. Dermat. & Syph. 2:679 (Dec.) 1920.
70. Rusca: Pedriatria 29:121 (Feb. 1) 1921; abstr. J. A. M. A. 76:968

(April 2) 1921.
71. Klauder and Kolmer: J. A. M. A. 76:102 (Jan. 8) 1921.
72. Levinson: Am. J. Syphilis 5:414 (July) 1921.
73. Vernes: Compt. rend. Acad. d. sc. 165: 1917; 166, 167. 1918.
74. Sachs and Georgi: Reference given by Levinson.71
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are increased in amount, and the flocculate which occurs in this reaction
is a lipoglobulin aggregate. It is the simplest of all flocculation reac¬

tions. Levinson compared the Wassermann, Meinicke and Sachs-
Georgi reactions, using animal serums known to give positive Wasser¬
mann reactions normally. His study gives the Sachs-Georgi reaction
an advantage over the Meinicke reaction. .None of the flocculation
reactions can at present supplant the Wassermann test. The Sachs-
Georgi reaction becomes positive earlier and remains positive longer
than does the Wassermann reaction.

Epstein and Paul75 performed the "third modification" of the
Meinicke test on 1,100 serums. It proved as reliable as the Wasser¬
mann test, and, the authors believe, has a number of advantages over

the latter. Gloor 76 found that the Sachs-Georgi reaction agreed with
the Wassermann in a higher percentage of cases than did the Meinicke
reaction.

A very large number of articles have appeared giving parallel
statistics of the Sachs-Georgi and Wassermann tests.77 Parker and
Haigh 78 present many such statistics of other observers, together with
data of their own. They conclude that the great simplicity of the
Sachs-Georgi test, and its encouraging agreement with the Wassermann,
make it worthy of further study. The consensus of opinion is well
summarized by Logan,79 when he says that unless the factors which
may cause the false reactions are definitely recognized and can be con¬

trolled, the test should not be used to supplant the Wassermann reac¬

tion. It may be used profitably as a control for the Wassermann.
With regard to the Sachs-Georgi reaction in the spinal fluids,

Harryman 80 finds that the results closely parallel those of the Wasser¬
mann. He believes that the test is a substitute, or may be used as a

valuable addition to the spinal fluid Wassermann. It furnishes a means

for an earlier diagnosis of syphilis of the central nervous system than
does the Wassermann. MandelbaumS1 believes that the substance
responsible for the positivity of the Sachs-Georgi test is not albumin,
nor globulin, but rather a member or members of the lipoid group.

75. Epstein and Paul: Med. Klin. 17:1118 (Sept. 11) 1921 ; abstr. J. A. M. A.
77:1776 (Nov. 26) 1921.

76. Gloor: Schweiz. med. Wchnschr. 24:466, 1920.
77. Taniguchi: Brit. J. Exper. Path. 2:41 (Feb.) 1921. Taniguchi and

Yoshinare: Brit. M. J. 2:239 (Aug. 13) 1921. Kuner: Wien. klin. Wchnschr.
33:562, 1920. Wolfstein: Berl. klin. Wchnschr. 56:1110 (Nov. 24) 1919. Hull
and Faught: J. Immunol. 5:521 (Nov.) 1920. Messerschmidt: Deutsch. med.
Wchnschr. 46:150 (Feb. 5) 1920. Kilduffe: Arch. Dermat. & Syph. 3:415
(April) 1921.

78. Parker and Haigh: Arch. Dermat. & Syph. 4:67 (July) 1921.
79. Logan: Lancet 1:14 (Jan. 1) 1921.
80. Harryman: Arch. Dermat. & Syph. 4:299 (Sept.) 1921.
81. Mandelbaum: M\l=u"\nchen. med. Wchnschr. 67:962, 1920.
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Some of the most important work on the phenomenon of serum-
flocculation in the presence of colloidal solutions has been done by
Vernes.82 He outlines the method of the "Vernes" test, in which a
colloidal solution, guinea-pig serum and red cells are used, with the
formation of a colorimetrie scale. Marie,83 reviewing the subject, says
that syphilitic serum induces flocculation a little faster than normal
serum—that it is merely a question of degree in a general physico-
chemic phenomenon ; and that Vernes' latest reaction is based on the
superflaking properties of syphilitic serums as estimated with a standard
opalescent scale. In Marie's opinion, it is scarcely probable that
syphilis is the only disease that induces physicochemic changes in the
serum ; and evidence is accumulating that serum in tuberculosis and
cancer may have a special action on suspensions of colloids. Cornwall
and Aronson84 believe that if confirmed the researches of Vernes
will revolutionize the laboratory diagnosis of syphilis.

MISCELLANEOUS TESTS FOR SYPHILIS

The liquor formaldehydi test has not been found to be accurate.
The test consists of adding a drop of ordinary liquor formaldehydi
to serum without further dilution, and allowing the whole to stand
for twenty-four hours at room temperature. Coagulation of the serum
is a positive result. Suffern 85 believes that the test is not without
value. Ecker 8ß performed both the Wassermann and the formol reac¬

tion of Gates and Papacostas, in a series of 500 serums. He con¬

cluded that the formol reaction, as it stands, is of no diagnostic value
because of its failure to react in clinically and serologically clear cut
cases of syphilis, and because of the occurrence of positive reactions
in the absence of the disease.

An interesting new serum reaction is the "sigma" reaction of Dreyer
and Ward,87 described by them as a "simple quantitative serum

reaction." The authors maintain that it is more dependable than the
Wassermann. The readings are expressed in terms of standard floccula¬
tion units.

Working on the speed of sedimentation of the red cells in infancy,
György 8S found that in the citrated blood of infants of about 1 month,
the red cells show a normal increase in the rate of sedimentation. In
infants less than 1 month old, the average rate is very much slower.

82. Vernes: Rev. neurol. 27:156 (Feb.) 1920.
83. Marie, P.: Presse m\l=e'\d.28:856 (Nov. 20) 1920; abstr. J. A. M. A. 76:

144 (Jan. 8) 1921.
84. Cornwall and Aronson: J. A. M. A. 75:1697 (Dec. 18) 1920.
85. Suffern: Lancet 2:1107 (Nov. 26) 1921.
86. Ecker: J. Infect. Dis. 29:359 (Oct.) 1921.
87. Dreyer and Ward: Lancet 1:956 (May 7) 1921.
88. Gy\l=o"\rgy: M\l=u"\nchen.med Wchnschr. 68:808 (June 30) 1921.
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In acute infections, tuberculosis, and especially in hereditary syphiiis,
a further marked rise in the rate of sedimentation is found. When
other causes of increased rate have been ruled out, the test can be made
of real service in the diagnosis of hereditary syphilis. It parallels the
Wassermann and Sachs-Georgi reactions.

Starting with the known fact that inactivation of serum increases its
viscosity, Holke89 found that prolonged standing at 56 C. increases
the viscosity of serums of syphilitics, treated or untreated, negative or

positive, more readily than that of normal persons with negative Was¬
sermann reactions.

With regard to the luetin test, Ward90 found 87 per cent, of
positive luetin reactions in syphilitics. In a second series of 200 cases

there were 75 per cent, corroborative returns. He says that luetin as

a measure of the allergic reaction in syphilis has a higher reaction
both negatively and positively than has been emphasized before. Luetin
itself is in need of standardization and could easily be improved.

COLLOIDAL AND OTHER REACTIONS IN THE CEREBROSPINAL FLUID

Unquestionably the colloidal gold test has successfully withstood the
manifold investigations to which it has been subjected. Articles
endeavoring to show that it is of value seem no longer to be neces¬

sary. Articles explaining and interpreting its action are commonly
encountered. Such an article is that of Cruickshank,91 whose results
confirm those of other workers. The substance in the spinal fluid of
general paretics which causes the precipitation of colloidal gold is not

dialyzable, and resides in the globulin fraction of the protein, and in
this respect resembles the Wassermann reacting substance. It is not
altered by heating to the coagulation point of protein. Syphilitic reac¬

tions are due to an amount of albumin sufficient to obscure partially
the precipitating effect of the globulin. The precipitating action of
paretic fluids cannot be ascribed solely to the increase in globulin, but
is probably dependent on a specific alteration of the physical state of
the globulin which is associated with a positive electrical charge.

Thompson 92 presents the results of 8,400 colloidal gold tests, made
on about 7,100 cerebrospinal fluids at the Massachusetts State
Psychiatric Institute. Six hundred and seventy-seven gave paretic
curves. The author believes that a paretic curve points toward a

parenchymatous involvement of the brain, while the milder gold curves

are obtained in meningitis, vascular disease, etc. The paretic curve is

89. Holke: J. Path. & Bacteriol. 24:413 (Oct.) 1921.
90. Ward: Am. J. Syphilis 5:482 (July) 1921.
91. Cruickshank: Brit. J. Exper. Path. 1:71 (April) 1920.
92. Thompson: Arch. Neurol. & Psychiat. 5:131 (Feb.) 1921.
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also of considerable prognostic value. Bonsmann 93 found that a nega¬
tive colloidal gold test could be relied on as excluding central nervous

syphilis. Multiple sclerosis and brain tumors are likely to give mis¬
leading findings.

Keidel and Moore 94 etate that in view of the complicated methods
of preparing reagents for the colloidal gold test, the simplicity and
uniformity of the colloidal mastic test (first described by Emmanuel
in 1915) has much to recommend it. Both depend on colloidal
phenomena. The suspension of finely divided colloidal mastic particles
undergoes quantitative flocculation, as in the colloidal gold test, also
culminating in complete precipitation. The authors' results on the
spinal fluids of 311 patients show close parallelism between the two
tests. When agreement is lacking, the mastic test seems to detect
abnormalities more frequently than does the colloidal gold test. This
fact, together with the simplicity of the test, lead the authors to con¬

clude that the mastic test should be an indispensable part of spinal
fluid examinations. According to Stanton,95 the results of investigators
using the mastic test have been discordant. Certain samples of gum
mastic which have been found to be entirely unsuited for use in the
mastic test may explain the conflicting reports.

Cestan et al.45 note that the "colloidal benzoin" reaction often
remains positive when the Wassermann has been rendered negative by
treatment. This test is more likely to agree with the globulin tests than
with the Wassermann and cell count.

Hektoen and Neymann 96 advance a test which they maintain is a

definite index of the amount of protein in spinal fluid. Antihuman
rabbit serum is added to various dilutions of the spinal fluid. In
paresis they found an increase in the albumin and globulin, chiefly
globulin. In epilepsy the increase is in albumin.

SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

Fortunately for the proper understanding of hereditary syphilis,
more work is being done on the disease as it affects the central nervous

system. As in adults, almost any neurologic condition may be simulated.
Tabulating the details of 114 cases of inherited neurosyphilis, Mensi97
calls particular attention to a girl of 8 who presented the complete
clinical picture of cerebrospinal sclerosis. A girl of 7 presented the
spastic paralysis with a tendency to obesity, described by Marfan.

93. Bonsmann: Deutsch. Arch. f. klin. Med. 134:20 (Oct. 26) 1920; abstr.
J. A. M. A. 76:901 (March 26) 1921.

94. Keidel and Moore: Arch. Neurol. & Psychiat. 6:163 (Aug.) 1921.
95. Stanton: Arch. Neurol. & Psychiat. 4:301. 1920.
96. Hektoen and Neymann: J. A. M. A. 75:1332, 1920.
97. Mensi: Riv. di clin. pediat 19:1 (Jan.) 1921; abstr. J. A. M. A. 76:1539

(May 28) 1921.
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Psychic anomalies may be due to lesions of the nervous system, or to

perverted functioning of the ductless glands.
Tilton °8 reviews the literature and reports three cases of cerebro¬

spinal syphilis in one family. Undoubtedly, hereditary syphilis is
responsible for some cases of idiocy and imbecility. Thorn 99 believes
that it is a most important factor. Haines and Partlow 10° found that
of 672 children in Alabama industrial schools, 118 were feebleminded.
They found no evidence of a high rate of syphilis among the mentally
inferior. In a more intensive study of a smaller series, Raeder 101

examined thirty children from 2 to 16 years old, in either or both of
whose parents there was a positive Wassermann reaction (blood).
"Most of the parents" had neurosyphilis, usually of the paretic type.
Nineteen of the children had positive blood Wassermann reactions.
Spinal puncture was done on twenty-two of the thirty children. Four
of the fluids were positive. In three of these the colloidal gold curves

were paretic. In the children born nearer the parental infection, not

only were the physical findings and the Wassermann reactions on serum
and spinal fluid positive, but these children also showed a greater degree
of mental deficiency. Children born later showed less mental defect.
It will be seen from the studies reported that selection of the series
is an important factor in determining the extent to which inherited
neurosyphilis is responsible for mental deficiency.

Virtually all workers are agreed that early examination of the
spinal fluid is of paramount importance, from the point of view of
therapeutics and of prognosis. It is, of course, the only means by
which an asymptomatic neurosyphilis may be discovered.39 Bigland 102

says that without examination of the spinal fluid no case of organic
central nervous disease should be considered syphilitic even when the
blood Wassermann is positive. He also emphasizes that every case of
organic central nervous disease requires spinal fluid examination even in
the absence of suspected syphilis.

Kingery 103 studied the spinal fluid in fifty-two cases of hereditary
syphilis. Fifteen, or 28.8 per cent, presented abnormal findings. There
was a striking parallelism between the strongly positive Wassermann
reactions and definite albumin and globulin increase; and an equally
striking lack of parallelism between the degrees of pleocytosis and other
strongly positive findings. There were four juvenile paretics and two

mentally deficient cases in the series.

98. Tilton: Northwest Med. 20:251 (Sept.) 1921.
99. Thom: J. Ment. & Nerv. Dis. 53:8 (Jan.) 1921.
100. Haines and Partlow: Ohio State M. J. 16:515 (July) 1920.
101. Raeder: Am. J. Dis. Child. 21:240 (March) 1921.
102. Bigland: Lancet 2:687 (Oct. 2) 1920.
103. Kingery: J. A. M. A. 76:12 (Jan. 1) 1921.
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In an interesting article on tuberculous meningitis and hereditary
syphilis, Hutinel and Merklen104 note that they have seen the two
diseases associated in more than twenty cases in the past few years.
They consider it proper to assume that as hereditary syphilis is an

important cause of meningeal dysfunction, the implantation of tubercle
bacilli as well as other germs is thereby favored. It was not until the
authors began doing Wassermann tests on all cases of tuberculous
meningitis that they began to realize the frequency of the association
of the two conditions. (These observations should be considered in
the light of Cooke's observations57 on cross-fixation in cases of
tuberculosis and of syphilis. In any event the degree of positivity of
the Wassermann is of great importance in its interpretation in tuber¬
culous patients.)

Mingazzini105 reports two brothers and a sister, all of whom began
to suffer at puberty from a progressive motor disturbance of the lower
extremities, terminating in the syndrome of family spastic paralysis.
One of the brothers also suffered from optic atrophy, choroiditis and
double cataract. The father of these children was a tabetic. With the
exception of the first-born (contrast with Raeder's observations'101)
all his children were more or less deficient mentally. All were syphilitic.

From five cases which Ciuffini reports,106 he warns that cerebral
arteritis from inherited syphilis may develop with an onset like that in
the acquired disease, and the course may be the same. In eight cases,
nocturnal frontal headache was the main symptom of neuxosyphilis.

Parker10? reviews the literature on juvenile tabes and gives a

summary of seven cases. He directs attention especially to the insidious
onset, lengthy and even latent course of the disease, frequency of
optic atrophy, of incontinence of urine; and the relative rarity of such
striking phenomena as ataxia, girdle sensations and lightning pains.
There is frequently a paretic termination. The large immobile irregular
pupil is more frequent with juvenile tabetic patients, in contrast to the
myosis and Argyll-Robertson pupil of adult patients. Of six spinal
fluid Wassermann tests, three were negative though the blood was

positive. (Bigland 102 would probably question the authenticity of these
cases.) The observations of Rosenbeck 108 are in substantial agreement
with those of Parker. He adds that the average age of onset of
juvenile tabes is 15 years—a period equal to that between the primary
lesion and tabetic manifestations in the adult. The prognosis in
juvenile tabes is good for life, bad for vision.

104. Hutinel, V., and Merklen: Arch. de m\l=e'\d.d. enf. 24:521 (Sept.) 1921.
105. Mingazzini: Arch. Neurol. & Psychiat. 5:637 (June) 1921.
106. Ciuffini: Riv. di patol. nerv. 25:226 (Jan.) 1921; abstr. J. A. M. A.

76:1375 (May 14) 1921.
107. Parker: Arch. Neurol. & Psychiat. 5:121 (Feb.) 1921.
108. Rosenbeck: J. A. M. A. 76:572 (Feb. 26) 1921.
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An article by Kerr,109 in which he reports a case of juvenile tabes
in a boy of 14, serves to illustrate how, in point of signs and laboratory
findings necessary to a diagnosis of juvenile tabes, authorities differ
in their criteria. The striking manifestations in Kerr's case were:

(1) "painful hip," which the author believed should be interpreted as

lightning pains; (2) primary optic atrophy; (3) absent knee jerks.
In Kerr's opinion, these manifestations established the diagnosis of
juvenile tabes in spite of the absence of a history pointing to hereditary
syphilis, in spite of the negative Wassermann reaction in both blood
and spinal fluid.

An important article on juvenile general paresis is that of Toni
Schmidt Krapelin.110 He reports thirty-nine cases of known juvenile
paresis, including eight cases in which a wrong diagnosis was made,
and seven cases of "preparalysis," in children who showed no clinical
signs of metasyphilitic affection of the central nervous system, but in
whom serologie findings characteristic of general paresis were more or

less accidentally discovered. Over one fourth of the cases showed
general arrest of development, one third were mentally deficient. Change
in character was among the early signs. Acute onset with hemiplegia,
epileptiform attacks and focal symptoms, appeared with relative fre¬
quency, suggesting a combination of epilepsy and brain syphilis. Optic
atrophy without other tabetic symptoms was comparatively frequent.
Total immobility of the pupil was more common than simple loss of
the light reflex. In paralytic and preparalytic children, a peculiar
hurried, toneless, and puffing manner of speech was noticed. Periods
of excitement were common, but a persistent agitated condition was
seen in only about 10 per cent, of the cases. The majority showed
a typical Wassermann reaction in the blood serum and spinal fluid.
No therapeutic results worth mentioning were obtained by any known
treatment.

Dahlstrom m reports two cases of juvenile paresis, in one of which
there was a misleading coincidence between trauma and the onset of
the disease, with localizing neurologic signs which led to a considerable
amount of brain surgery before the true condition was definitely
established.

It is fortunately well-recognized that in both the acquired and
hereditary forms of syphilis, infection of the central nervous system
occurs early. The importance of early lumbar puncture has been
urged for several years, notably by Klauder,112 Fordyce,113 and in the

109. Kerr: Lancet 1:598 (March 13) 1920.
110. Kr\l=a"\pelin, T. S.: abstr. by L. J. Pollock, Am. J. Dis. Child. 23:310

(Sept.) 1920.
111. Dahlstrom: Norsk Mag. f. L\l=ae\gevidensk.82:710 (Oct.) 1921.
112. Klauder: Am. J. Syphilis 3:559 (Oct.) 1919.
113. Fordyce: Am. J. M. Sc. 161:313 (March) 1921.
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case of hereditary syphilis, by Jeans.114 Fordyce considers it probable
that the Spirochaeta pallida invades the nervous system during the
period of general dissemination or not at all. Wile and Hasley115
believe that when positive findings in the spinal fluid precede the
changes iri the blood, such a condition must be due to the greater
delicacy of laboratory findings in the spinal fluid. Such results cannot
be considered evidence for neurotropism. The authors' findings thus
substantiate for the human host the observations of Brown and Pearce
for dissemination in the rabbit.15

Both Bambarén 11G and Savory 117 urge the importance of investi¬
gating cases with epileptiform seizures for the presence of syphilis,
hereditary or acquired. The former believes that the evidence is
strongly against the idea of Striimpell that inherited syphilis has never
been shown to be a factor in epilepsy. He cites Levy-Bing's thirteen
cases of essential epilepsy, with a history of syphilis in all.

.

With regard to the accuracy of the blood Wassermann in neuro-

syphilis, Hanssen118 found that 13.5 per cent, of 105 patients with
neurosyphilis had a negative Wassermann in the blood, but a positive
one in the cerebrospinal fluid.

An experimental observation which may have some therapeutic
significance is that of Weston.119 Working with seventeen cases of
general paresis, he found that after the intraspinal injection of 1 c.c. of
phenolsulphonephthalein, it took the dye from twelve to sixty-eight
minutes to appear in the urine—the time in normal subjects being from
four to ten minutes. As the dye was not found in fluid drawn from the
cisterna magna at any time up to five hours, the author concluded that
absorption in these cases took place in the lumbar region. Whether
these facts might account for the practical futility of intraspinal therapy
in paretics, remains to be seen.

SYPHILIS OF THE EYES

Green's first article on this subject has been reviewed by Jeans.1
In his later publication,120 the literature is reviewed and complete
statistics given for each form of ocular disturbance encountered in the
100 cases studied by him. Particular mention should be made of the

114. Jeans: Am. J. Dis. Child. 18:173 (Sept.) 1919.
115. Wile and Hasley: J. A. M. A. 76:8 (Jan. 1) 1921.
116. Bambar\l=e'\n: Siglo m\l=e'\d.68:485 (May 21) 1921; abstr. J. A. M. A. 77:

497 (Aug. 6) 1921.
117. Savory: Lancet 2:296 (Aug. 7) 1920.
118. Hanssen: Acta med. Scand. 53:748 (Jan. 14) 1921; abstr. J. A. M. A.

76:903 (March 26) 1921.
119. Weston: Arch. Neurol. & Psychiat. 5:58 (Jan.) 1921.
120. Green: Am. J. Dis. Child. 20:29 (July) 1920.
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nineteen cases of present or past interstitial keratitis (bilateral in
seventeen cases) and of the fact that fifty-two of the 100 cases pre¬
sented undoubted eyeground lesions. Fourteen different types of
eyeground pathology are recorded, the most characteristic being
peripheral and central punctate pigmentation. Papillary haze, or

"veiling" of the optic nerve head was also quite common. Occasionally
the intra-ocular lesion may be the only manifestation of the hereditary
syphilis.

In the course of a comparative study of syphilis in whites and
negroes, Zimmermann 121 has the following to say about the hereditary
cases. Only the late forms of hereditary syphilis are treated in the
syphilis clinic of the Johns Hopkins Hospital Dispensary where 60
per cent, of the patients are colored. No noteworthy difference between
the two races with respect to late hereditary syphilis was found. Inter¬
stitial keratitis occurred in 33.3 per cent, of the white males, and
in 61.7 per cent, of the white females; in 35.7 per cent, of the colored
males, and in 75 per cent, of the colored females. Such predominance
of keratitis in the female has been noted frequently.

Baldino 122 reports an unusual case of bilateral congenital cataract,
with marked opacity of the crystalline lens in a case of hereditary
syphilis with a positive Wassermann, saddle nose and Hutchinson's
teeth.

SYPHILIS OF THE AUDITORY SYSTEM

In a Wassermann survey of twenty-three deaf mutes, thirteen were

found to be positive by Ardenne.123 The test was positive in eight of
eleven congenital cases, and in five of twelve cases in which some

disease was responsible for the deafness.
Ramadier 124 gives an illustrated description of a pneumatic (Henne-

bert's) test of the vestibule, a positive response being nystagmus or

a slow movement of the eyeballs under compression or aspiration of
the air in the external ear. This "sign of a fistula without a fistula"
is evidence of some lesion in the internal ear alone, and this is com¬

paratively common with inherited syphilis. The writer never found
this test positive in the normal ear, nor in other forms of ear disease.
No case has yet come to necropsy, but a specific osteitis of the bony
capsule of the labyrinth would explain the clinical manifestations. The
test is applied with a speculum and a rubber bulb. Hennebert125
reports three cases of deafness due to hereditary syphilis. The first

121. Zimmermann: Arch. Dermat. & Syph. 4:75 (July) 1921.
122. Baldino: Riforma med. 36:833 (Sept. 11) 1920.
123. Ardenne: J. de m\l=e'\d.de Bordeaux 91:379 (July 25) 1920.
124. Ramadier: Presse m\l=e'\d.29:624 (Aug. 6) 1921; abstr. J. A. M. A. 77:

975 (Sept. 17) 1921.
125. Hennebert: Arch. Ital. di Otol. Rhinol. e Laringol. 31:198, 1920; abstr.

Am. J. Syphilis 5:159 (Jan.) 1921.
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two constitute the classical picture of hereditary syphilitic labyrinthitis.
The onset of the deafness in the first case dated back to early infancy,
in the second to the age of 15 years. In one of the author's cases

deafness did not begin till the age of 36 years, the case being a bona
fide one of hereditary syphilis. As a rule, the deafness is very pro¬
nounced. Kay 126 reports nerve deafness due to hereditary syphilis in
three children in one family, their ages being 7, 5 and 4 years. In
each case the evidence of the disease was manifest between the first
and second years. The Wassermann was positive in the oldest child
and in the parents.

TEETH

Davidsohn 127 cites the findings of Hutchinson and Neumann as to
the frequency of hypoplasia of the deciduous teeth in hereditary
syphilis. Such hypoplasias are also to be found in other constitutional-
diseases. Knowledge of their occurrence in the milk teeth of healthy,
rachitic and constitutionally sick children is essential to their correct
evaluation in syphilitic children. Davidsohp is convinced that true
Hutchinson's teeth are pathognomonic of the disease. Though less
frequent, and seldom mentioned in the literature, the enamel defects
of the permanent lower central incisors may be important manifesta¬
tions of hereditary syphilis. Alterations in the entire dental morphology
are noted. Whether narrow, slender teeth, with large defects, are

to be regarded as in the same group as Hutchinson's teeth, is not yet
determined, though this conception is not without. foundation. David-
sohn and Davidsohn,128 studying fifty cases of hereditary syphilis in
children more than 6 years old, found Hutchinson's teeth in twenty-
four, or 48 per cent.

Sabouraud129 says that dental stigmata often reveal otherwise
unrecognized hereditary syphilis. He emphasizes the fact that certain
dental buds do not develop, and that the superior lateral incisors are

more likely to be lacking—or even the four lateral incisors, both upper
and lower. Sometimes the cutting edge is indented. This striking
deformity has been noted on one jaw in all the teeth up to the pre-
molars. "Fish-teeth," i. e., very narrow, sharp teeth, are among the
many lesions described. Enamel defects of the molars are also con¬

sidered frequent. Some molars may be found with five cusps instead
of four—others, which have on the internal surface the "embryo of a

fifth cusp"—the so-called "tubercle of Carabelli," or mammillary
eminence. Sabouraud urges that in view of the permanence and

126. Kay: J. A. M. A. 74:1162 (April 24) 1920.
127. Davidsohn, E.: Ztschr. f. Kinderh. 25:249, 1920.
128. Davidsohn and Davidsohn: Deutsch. med. Wchnschr. 47:1064 (Sept. 8)

1921; abstr. J. A. M. A. 77:1775 (Nov. 26) 1921.
129. Sabouraud: La M\l=e'\decine2:105 (Nov.) 1920.
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importance of the dental signs of hereditary syphilis, all physicians
should acquaint themselves thoroughly with them.

HAIR

In an article on the relation between alopecia areata and syphilis,
Sabouraud 130 states that though many cases of alopecia areata occur

without demonstrable syphilitic taint, the proportion of patients with
inherited syphilis is too large for a casual coincidence. His numerous

experiences with the cure of alopecia areata in children under treat¬
ment for syphilis corroborate the relation between them.

CIRCULATORY SYSTEM

There has been a marked increase in the contributions to this phase
of hereditary syphilis during the past, year and a half. It is interesting
that in 183 Wassermann tests on eighty-four children of school age
with heart disease, only one test was positive.131 (Allowance must, of
course, be made for the social status of the children studied, the time
between the Wassermann test and parental infection, etc.) Hahn132
claims to have demonstrated that the majority of cases of vascular
neuroses in children are referable to hereditary syphilis and to syphilitic
injuries to the fetus—a claim as yet unconfirmed by other writers.

With regard to aortitis, so common in adults with the acquired
disease, Stolkind133 was unable to find a single instance, in the
literature, of definitely proven heredosyphilitic aortitis in older children
or adults, though he does not doubt the existence of such cases. He
cites a case of his own with Hutchinson's teeth, positive Wassermann,
etc., with aortic régurgitation and considerable cardiac involvement,
which necropsy showed to be a case of serofibrinous pericarditis with
verrucous endocarditis of the aortic and mitral valves. The author
insists on the difficulty of excluding cardiac lesions other than syphilitic.

Calvin 134 reviews thirty-one cases of thoracic aneurysm in children,
and presents two cases of his own. He thinks the evidence far from
conclusive that syphilis is the sole or even the' common cause of aortic
aneurysm in childhood. In fact, the greater number of these cases

are due to other causes, such as infectious aortitis, erosion from
without, and congenital malformations. In the first of a series of
studies of aneurysm, Lucke and Rea 135 state that in 247 patients, the

130. Sabouraud: Presse m\l=e'\d.29:581 (July 23) 1921.
131. Donaldson: New York State J. M. 21:176 (May) 1921.
132. Hahn: Zentralbl. f. inn. Med. 42:601 (July 30) 1921; abstr. J. A. M. A.

77:1295 (Oct. 15) 1921.
133. Stolkind: Brit. J. Child. Dis. 17:126 (July-Sept.) 1920.
134. Calvin: Am. J. Dis. Child. 21:327 (April) 1921.
135. Lucke and Rea: J. A. M. A. 77:735 (Sept. 17) 1921.
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youngest was 12 days old, the oldest 91 years. More detailed pediatrie
data are not given in this study.

Queyrat and Mouquin13e found signs typical of aortic stenosis
in a boy of 5, whose father had congenital cataract, considered by
Cantonnet to be due to hereditary syphilis. The difficulty of definite
proof that such lesions are really syphilitic has been shown by the
preceding articles. The same statement is true of the mitral lesions.137
With regard to the myocardium, Friedlander138 is of the opinion that
in many instances myocardial degeneration in infancy and early child¬
hood rests on a basis of hereditary syphilis. There is no typical form
of myocarditis which might be recognized as syphilitic. In cases of
heredosyphilitic myocardial degeneration, rapid improvement has fol¬
lowed intensive antisyphilitic treatment.

KIDNEYS

Discussing the evolution of acute nephritis in hereditary syphilitics,
Queslier139 reports finding in the literature 101 cases in which the
specificity of the nephritis was established by the avowal of the parents,
stigmata of the inherited disease, and positive seroreaction. Seventy-
three patients were less than 2 years of age, while the remainder were

of all ages up to 23 years. In all cases other prominent causes of
nephritis were excluded. Only six of the seventy-three infants survived
the disease, while of the twenty-nine older individuals, eighteen
succumbed to the nephritis. All varieties of nephritis were found. The
acute parenchymatous type was common clinically, though, strange to

say, not encountered at necropsy. Naturally, renal symptoms are often
masked by extensive lesions in other organs. Rolleston55 believes
that the chronic interstitial type of nephritis in early life is not so

frequently due to hereditary syphilis as was formerly thought.
BONES

Gaenslen and Thalhimer 14° contend that our knowledge of heredo¬
syphilitic epiphysitis is incomplete, and question the_ commonly accepted
conception that this condition occurs only in the early months of
infancy. They report a case of epiphysitis in the greater trochanter
of the femur of an adolescent boy, and attribute the lesion to hereditary

136. Queyrat and Mouquin: Bull. et m\l=e'\m.Soc. m\l=e'\d.d. h\l=o^\p.de Par. 45:1152
(July 21) 1921.

137. Babonnei and Denoyelle: Bull. et m\l=e'\m.Soc. m\l=e'\d.d. h\l=o^\p.de Par. 45:
774 (June 2) 1921. Amblard: Bull. et m\l=e'\m.Soc. m\l=e'\d.d. h\l=o^\p.de Par. 45:
(May) 1921. Merklen: Bull. et m\l=e'\m.Soc. m\l=e'\d.d. h\l=o^\p.de Par. 45:815
(June 9) 1921.

138. Friedlander: Gaz. d. h\l=o^\p.93:64 (July 20) 1920.
139. Queslier: abstr. in Arch. Pediat. 38:450 (July) 1921.
140. Gaenslen and Thalhimer: J. Orthoped. Surg. 3:8, 1921.
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syphilis because of (1) predominance of cartilage and the riotous
appearance of the process of osteogenesis; (2) lack of completion of
bone formation; (3) excess of calcium deposit in the cartilage which
is in apposition to the areas of bone formation ; (4) the obliterating
endarteritis in the thickened periosteum.

LYMPH NODES

Fabris 141 reports the results of examination of 2,605 infants for
enlargement of the epitrochlear glands. In children who presented
signs of inherited syphilis, epitrochlear enlargement was evident in
32 per cent, of those under 1 year, and in 33 per cent, of those up to
2 years of age. The figures were only 7 and 9 per cent, in tubercu¬
lous children, and 7 and 11 per cent, in those with rickets. Epitrochlear
adenitis, therefore, may be regarded as a confirming sign in inherited
syphilis, to judge from the author's 379 cases with the inherited taint.

DYSTROPHIES AND CONGENITAL MALFORMATIONS

Hutinel and Stevenin 142 name three varieties of dystrophies which
are of importance in connection with hereditary syphilis: (1) the
partial, local, infectious—due directly to the lesions of the disease
itself—as for example the bone lesions; (2) general dystrophies,
attributable to impaired function of the organs affected—particularly
the endocrine glands (a theory concurred in by Barthélémy). Such
cases should be treated by organotherapy as well as by antisyphilitic
drugs. (3) Hereditary dystrophies due to transmission from parents
to children of "organic debilities"—to the second and third generation,
as for instance hyper- and hypo-thyroidism.

In the Naples children's clinic, de Stefano 143 investigated all cases

with congenital anomalies. There was an overwhelming preponderance
of syphilis in the antecedents of all except the cases of spina bifida.

Rios and Bisso144 report a "monster from inherited syphilis."
O'Brien and Mustard 143 quote Socin's report of a case of phocomelia
with death occurring seventeen days after birth, of hereditary syphilis.
A heredosyphilitic gynandroid is also reported.146 Queyrat's observa¬
tions on malformations of the xiphoid in hereditary syphilis are well
known. Malformed spermatozoa in heredosyphilitics have already been
mentioned.25 Clément Simon 14T also reports a case with this condition.

(To be continued)

141. Fabris: Pediatria 29:193 (March 1) 1921; abstr. J. A. M. A. 76:1435
(May 21) 1921.

142. Hutinel and Stevenin: Arch. de m\l=e'\d.d. enf. 23: Nos. 1, 2, 3, 4.
143. de Stefano: Pediatria 29:59 (Jan. 15) 1921.
144. Rios and Bisso: Semana m\l=e'\d.28:175 (Aug. 11) 1921.
145. O'Brien and Mustard: J. A. M. A. 77:1964 (Dec. 17) 1921.
146. Laiguel, Lavastine, and Boutel: Bull. Soc. m\l=e'\d.43:754 (May 28) 1920.
147. Simon: Bull. Soc. fran\l=c;\.de dermat. et syph. No. 6, 193, 1921.
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